INTRODUCTION {#sec1-1}
============

Following third molars, maxillary canines have the highest rate of impaction. The prevalence of canine impactions in the Western region of Saudi Arabia was found to be 3.3%.\[[@ref1]\] Labial impactions are generally caused by crowding\[[@ref2]\] while palatal impactions are caused by factors such as failure of primary canine root resorption, malformed, or missing lateral incisor, and genetics.\[[@ref3]\]

Because of their large root, crown shape, and location at the corner of the mouth, canines serve an important esthetic and functional purpose. Thus, an important objective during orthodontic treatment of impacted canines is frequently their alignment into their position. However, this treatment requires a combined surgical and orthodontic approach that extends over a lengthy period of time.\[[@ref4]\]

Traditionally, treatment of maxillary impacted canines involves the use of an orthodontic multibracket fixed appliance system to create space, pull, and then align the canine.\[[@ref5]\] Many techniques have been described, all aiming at minimizing the side effects, which are frequently encountered within the anchor unit and on the adjacent teeth.\[[@ref6][@ref7]\] With the introduction of the miniscrews, it has become possible to reduce and avoid such biomechanical side effects while increasing efficiency and effectiveness of treatment.

Orthodontic miniscrews come in a variety of shapes, diameters, and lengths. A major advantage of these screws is the ability of an orthodontist to place it himself. Failure of the miniscrew, however, is still a concern. In a review of miniscrew clinical trials, it was found that miniscrews have a success rate of 84%.\[[@ref8]\] An increase in the success rate was found when screws with a diameter of at least 1.2 mm and a length of ≥8 mm were used.\[[@ref8]\]

The following case aims at providing a simple technique for the treatment of impacted maxillary canines with the use of an orthodontic miniscrew.

CASE REPORT {#sec1-2}
===========

An 11-year-old female presented to the clinic with her parents being concerned about her crooked front teeth. Her medical history was nonsignificant, and her dental history revealed several visits for dental fillings.

Clinical Examination {#sec2-1}
--------------------

Facial examination \[[Figure 1](#F1){ref-type="fig"}\] revealed a symmetric mesofacial head shape with a slightly convex facial profile and an obtuse nasolabial angle. The upper midline was deviated 3 mm to the left with regards to the face while the lower midline was centered.

![Pretreatment facial and intraoral photographs](JOS-5-30-g001){#F1}

Intraorally, the patient has Class II molars with normal overjet and overbite. There was severe upper space deficiency and mild lower space deficiency. Slight canting of the anterior teeth was noted. The upper right primary canine and lower primary second molars were still present. The upper left primary canine was lost, and space had completely closed. Palpation of the canine area revealed a labial bulge in the vestibule related to the canine.

Radiographic Examination {#sec2-2}
------------------------

The panoramic radiograph \[[Figure 2](#F2){ref-type="fig"}\] shows that all permanent teeth are present and in their normal eruptive path except for the upper left permanent canine that is horizontally impacted with the tip of the canine reaching the apex of the central incisor, which is further seen in the periapical radiographs \[[Figure 3](#F3){ref-type="fig"}\]. All other findings were within normal.

![Pretreatment panoramic radiograph](JOS-5-30-g002){#F2}

![Pretreatment periapical radiographs for impacted canine](JOS-5-30-g003){#F3}

Cephalometric radiograph and analysis \[[Figure 4](#F4){ref-type="fig"}\] revealed a Class I skeletal pattern with an average mandibular plane angle and lower anterior face height. The upper incisors are proclined and protrusive while the lower are within normal.

![Pretreatment cephalometric radiograph and measurements](JOS-5-30-g004){#F4}

Treatment Objectives and Treatment Plan {#sec2-3}
---------------------------------------

Treatment objectives were (1) expose, extrude, and align the impacted canine, (2) maintain the molar Class II relationship and achieve Class I canines, and (3) slightly retrocline and retract upper incisor while correcting the midline discrepancy.

The treatment plan was to extract the upper first premolars and utilize an orthodontic miniscrew to pull the canine following exposure during the initial phase. Later, bond the upper and lower arches with 0.022 brackets to align the teeth and achieve the objectives.

Treatment Progress {#sec2-4}
------------------

Following extraction of the upper first premolars, the patient was referred to the periodontist for a closed exposure of the upper left canine and bonding of a gold chain (Ortho Technology, Tampa, Florida, USA). An 8 mm long and 1.7 mm diameter orthodontic miniscrew (Ortho Easy, Forestadent, Pforzheim, Germany) was placed at 45° between the upper left second premolar and first molar. An elastic chain was then used from the screw to the gold chain to retract the canine in a distal and slight occlusal direction \[[Figure 5](#F5){ref-type="fig"}\]. This ensured that the canine was retracted away from the root of the lateral incisor to avoid any root resorption and damage. This process was continued for 8 months until the canine tip had reached the middle of the space provided by the extracted premolar. At this stage, the upper arch was bonded. A panoramic radiograph taking at this point revealed some root resorption related to the upper left central incisor \[[Figure 6](#F6){ref-type="fig"}\]. The decision was made to reduce the amount of torque correction needed on the central incisor to avoid further root resorption.

![Miniscrew mechanics to retract the canine](JOS-5-30-g005){#F5}

![Panoramic radiograph on the day of upper arch bonding](JOS-5-30-g006){#F6}

Alignment of the upper arch was initiated together with an open coil at the impacted canine area to open further space and correct the midline. Four months later, the lower arch was bonded, and the miniscrew was removed.

Reevaluation of the attached gingival condition at the impacted canine led to the decision for re-exposure of the canine using an apically repositioned flap to establish a good width of attached gingiva. Following the exposure, the canine was bonded, and standard orthodontic mechanics was continued until the case was finished. Bonded upper and lower fixed retainers were placed, and the patient received upper and lower Hawley retainers for nighttime wear only. The final results can be seen in [Figure 7](#F7){ref-type="fig"}. The panoramic and cephalometric radiograph with the measurements can be seen in Figures [8](#F8){ref-type="fig"} and [9](#F9){ref-type="fig"}, respectively. The treatment objectives were achieved except for the upper incisors torque, which was avoided due to the root resorption. The patient was seen after 1 year \[[Figure 10](#F10){ref-type="fig"}\] where she was wearing the removable Hawley retainers at nighttime (3--4 times per week). No change in the root resorption of the central incisor was noted radiographically.

![Posttreatment facial and intraoral photographs](JOS-5-30-g007){#F7}

![Posttreatment panoramic radiograph](JOS-5-30-g008){#F8}

![Posttreatment cephalometric radiograph and measurements](JOS-5-30-g009){#F9}

![One-year retention follow-up facial and intraoral photographs](JOS-5-30-g010){#F10}

The total treatment time was 38 months distributed as follows: Canine traction with a screw (8 months), upper arch mechanics to open space for canine (12 months), and full upper and lower arch treatment (18 months). The reason for the extended treatment time was unfortunately due to the patient missing multiple appointments and delays in the surgical exposure. However, the total number of active treatment visits was only 28.

DISCUSSION {#sec1-4}
==========

In the management of impacted canines, the radiographic position of the canine plays an essential role in the determination of the prognosis for treatment. Several authors have proposed grading systems to determine the severity of the impacted canine in the horizontal, sagittal, and vertical dimensions.\[[@ref7][@ref9]\] According to these grading systems, the poorest prognosis for an impacted canine is when its tip has reached the mesial surface of the lateral incisor; when the root apex is above the second premolar; when the angulation of the canine to the midline is more than 31°; or when the vertical position of the canine has reached the incisor root apex.

The impacted canine, in this case report would, therefore, be considered having a poor prognosis from every aspect. With the advent of miniscrews, however, the prognoses of such cases and others may have to be revisited.

Traditionally, treatment of canine impactions involves overcoming the biomechanical side effects on the anchor unit making treatment more difficult and prognosis more challenging. While miniscrews require their own biomechanical considerations, they are, in this case, far less complicated. Being able to position the miniscrew further distal and more gingival, has enabled the pulling of the canine away from the lateral incisor to avoid root resorption. However, root resorption of the central incisor was noticed though unlikely from the mechanics itself. The use of a cone-beam computed tomography radiograph initially would have helped further with the diagnosis of the case before initiation of treatment.

In addition to the mechanical benefits, the use of the miniscrew as illustrated in this case report has enabled delaying bonding of teeth at a later stage. The risk for orthodontic side effects such as decalcification\[[@ref10]\] caused by extended treatment time, can, therefore, be reduced. Hence, minimal cooperation is required from the patient during this initial stage of treatment.

In a study by Stewart *et al*., it was found that treatment time increased from 24 to 31 months when the canine tip was 14 mm or more from the occlusal plane.\[[@ref4]\] Fleming *et al*. found that canines impacted more than halfway above the adjacent tooth required almost 6 months longer to correct.\[[@ref11]\] In a study by Iramaneerat *et al*., the average treatment duration for typically impacted canines was shown to be 28.8 months.\[[@ref12]\] In the case illustrated here, it only took 28 active treatment visits to complete the treatment. With the poor position of the canine, this would be considered a fast, efficient, and effective treatment method. More importantly, treatment was simplified. Unfortunately, patient cooperation with multiple missed appointments has led to the extended treatment time in this case.

Orthodontic miniscrews are used for anchorage in many different malocclusions. A major concern with their use, however, is the ability of the miniscrew to withstand the forces applied and to remain stable. The miniscrew used in this case report was able to withstand all forces and remain stable for the duration of force application. In a review by Crismani *et al*., it was concluded that the most important factors for increased success of a miniscrew were the use of a diameter of greater than 1.2 mm and a length of 8 mm or more.\[[@ref8]\] The miniscrew used in this case report was 1.7 mm in diameter with a length of 8 mm, which is likely to have helped with the success of the miniscrew. Furthermore, the placement of the miniscrew in attached gingiva and at an angle of 45° to the occlusal plane has helped minimize side effects such as gingival inflammation and overgrowth and root damage.
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